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(57) ABSTRACT 

A transferring device 10 for transferring plate-like members 
such as a semiconductor Wafer and the like among the ?rst 
table T1, the second table T2 and the third table T3. The 
transferring device 10 includes a supporting unit 11 provided 
With a supporting face for a semiconductor Wafer W, and a 
multi joint robot 12 for transferring the supporting unit 11. 
The supporting face includes a stacked body of adhesive 
sheets S in Which an adhesive layerA is laminated on a sheet 
base material SB, and transferring among the table T1 
through T3 can be performed through sticking and peeling 
operation betWeen the adhesive sheet S positioned in an out 
ermost layer and the semiconductor Wafer W. 

10 Claims, 5 Drawing Sheets 
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TRANSFERRING DEVICE AND 
TRANSFERRING METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a transferring device and a 

transferring method, in particular, to a transferring device and 
a transferring method suitable for transferring plate-like 
member such as a semiconductor Wafer and the like as an 

object. 
2. Related Art 
Generally, a semiconductor Wafer (hereinafter, simply 

referred to as “Wafer”) undergo various processes over time 
such as sticking a protective sheet on the circuit surface side 
thereof before grinding of the rear surface. Duration of inter 
vals betWeen such processes, transferring operations are 
involved among placing means of Wafer such as tables or the 
like via an appropriate transferring device or conveyance 
device. 

Patent Document 1 discloses a transferring device having a 
robot arm that sucks and holds the Wafer. 

[Patent Document 1] Japanese Patent Application Laid 
Open No. 10-242249 

HoWever, in the transferring device disclosed in the Patent 
Document 1, the device is arranged so as to suck and hold 
Wafer. Therefore in the case Where the transferring device is 
used for transferring an ultra-thin Wafer that has been 
achieved recently doWn to several tens of micron meter in 
thickness and that the siZe of plane ?gure thereof has been 
upsiZed in recent years, Wafer tends to be cracked due to 
partial load incurred to the Wafer accompanied With sucking, 
and the peripheral side of the Wafer is inclined to be sagged, 
Which causes breakage of the peripheral area thereof because 
the peripheral area touches the table face ?rstly When trans 
ferring the Wafer onto the table. 

SUMMARY OF THE INVENTION 

The present invention has been proposed in vieW of the 
foregoing disadvantages. An object of the present invention is 
to provide a transferring device and a transferring method 
suitable for transferring a plate-like member While avoiding 
damage causes even for the plate-like member such as 
upsiZed and ultra-thin Wafer and the like. 

In order to achieve the above object, the present invention 
adopts such an arrangement that a transferring device Which 
transfers a plate-like member among a plurality of placing 
means on Which the plate-like member is placed, comprising: 

a supporting means provided With a supporting face for the 
plate-like member; and a moving means to move the support 
ing means, Wherein 

the supporting face includes a stacked body Which is 
formed by laminating of adhesive sheets so that each adhesive 
sheet can be peeled off mutually, the adhesive sheet having 
sheet base material laminated by an adhesive layer, and 
Wherein 

the plate-like member is transferred among the placing 
means through sticking and peeling operation of the adhesive 
sheet, Which is outermost layer in the stacked body, to and 
from the plate-like member. 

In the present invention, such an arrangement may be 
adopted that, When the outermost adhesive sheet to be stuck to 
the plate-like member suffers from deteriorated adhesive 
strength, the adhesive sheet is peeled off and a subsequent 
adhesive sheet is made to be the outermost adhesive sheet. 
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2 
It is preferable that the supporting face is provided With 

such dimensions as to be stuck to the Whole surface of the 
plate-like member corresponding to the supporting face. 

Further, the supporting means is arranged to include a 
displacement means to displace partially a surface position of 
the adhesive sheet With respect to the plate-like member. 

In addition, such an arrangement may be adopted that the 
displacement means displaces the adhesive sheet, When the 
adhesive sheet is stuck to the plate-like member, so that stick 
ing operation is executed from a central portion toWard both 
edge portions in a side vieW of the plate-like member syn 
chronously With the moving means. 

Furthermore, the displacement means can displace the 
adhesive sheet, When the adhesive sheet stuck to the plate-like 
member is peeled off from the plate-like member, so that 
peeling operation is executed from both edge portions toWard 
a central portion in a side vieW of the plate-like member 
synchronously With the moving means. 

In addition, the present invention adopts a transferring 
method for transferring a plate-like member among a plural 
ity of placing means for placing a plate-like member, com 
prising the steps of: 

supporting a stacked body of adhesive sheets by a support 
ing means Which are laminated so that each adhesive sheet 
can be peeled off mutually, sticking an adhesive layer of an 
outermost adhesive sheet to the plate-like member placed on 
a placing means, and supporting the plate-like member; 
moving the supporting means to a side of other placing 

means and placing the plate-like member on the placing 
means; and 

subsequently, transferring the plate-like member through 
peeling of the outermost adhesive sheet from the plate-like 
member. 

In the above transferring method, such a method may be 
adopted that, When the outermost adhesive sheet to be stuck to 
the plate-like member suffers from deteriorated adhesive 
strength, the adhesive sheet is peeled off and a subsequent 
adhesive sheet is made to be the outermost adhesive sheet. 

In addition, in the above transferring method, When stick 
ing the adhesive sheet to the plate-like member, such a 
method is adopted that sticking is executed from a central 
portion toWard both edge portions in a side vieW of the plate 
like member. 

Furthermore, When transferring the plate-like member, 
such a method is also adopted that the adhesive sheet stuck to 
the plate-like member is peeled off from both edge portions 
toWard a central portion in a side vieW of the plate-like mem 
ber. 

According to the present invention, due to the fact that the 
supporting face of the supporting means has an outermost 
adhesive sheet of the stacked body, the plate-like member can 
be supported by sticking the adhesive sheet to the plate-like 
member. Therefore partial load on the plate-like member that 
can happen in the case of suction supporting is eliminated and 
cracks of the plate-like member as Well as relative sagging of 
the peripheral portion can be effectively avoided. 

Moreover, When the supporting face is arranged so as to be 
stuck to the Whole surface of the plate-like member corre 
sponding to the same, sagging of the peripheral portion 
thereof can be securely prevented even for the case Where the 
plate-like member is an ultra-thin type Wafer of several tens of 
micron meter in thickness, Which enables to eliminate the 
peripheral portion damage When placing onto a table. 

In addition, in the arrangement that includes a displace 
ment means to displace partially the face position of the 
adhesive sheet, sticking operation of the adhesive sheet to the 
plate-like member can be implemented from the central por 
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tion thereof toward the both edge portions, for example, in the 
side view of the plate-like member, whereby air trap between 
the adhesive sheet and the plate-like member can be elimi 
nated, which enables to support securely. 

Meanwhile, when peeling operation is arranged such that 
the operation is commenced from both edge portions toward 
central portion of the plate-like member, peeling resistance of 
the adhesive sheet separation from the plate-like member can 
be reduced, which enables to peel off easily. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic perspective view of the overall struc 
ture of a transferring device according to an embodiment of 
the present invention. 

FIG. 2 is a schematic perspective view of the principal part 
of the transferring device. 

FIG. 3 is a side view illustrating an initial operation of 
transferring a wafer onto a table. 

FIG. 4 is a side view illustrating a subsequent operation to 
the operation in FIG. 3. 

FIG. 5 is a side view illustrating a commencing situation of 
sticking operation of an adhesive sheet onto the wafer. 

FIG. 6 is a side view illustrating an operation of transfer 
ring the wafer to the table or transferring operation from the 
table. 

FIG. 7 is a side view illustrating a subsequent operation to 
the operation in FIG. 6. 

EXPLANATION OF REFERENCE NUMERALS 

10: transferring device 
11: supporting means 
12: multi joint robot (moving means) 
16: displacement means 
T1: ?rst table (placing means) 
T2: second table (placing means) 
T3: third table (placing means) 
A: adhesive layer 
S: adhesive sheet 
SB: sheet base material 
SL: stacked body (supporting face) 
W: semiconductor wafer (plate-like member) 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Now, referring to the drawings, preferred embodiment of 
the present invention will be described below. 

FIG. 1 illustrates a schematic perspective view of a trans 
ferring device according to the present invention, and FIG. 2 
illustrates a schematic perspective view of the principal part 
of the transferring device. In these drawings, the transferring 
device 10 is arranged so that a wafer W as a plate-like member 
is transferred among a ?rst table T1, a second table T2 and a 
third table T3 which form a placing means. The transferring 
device 10 includes, as shown in FIG. 2, a supporting means 11 
having a stacked body SL of an adhesive sheet S which forms 
a supporting face for the wafer W, and a multi joint robot 12 
as a moving means which moves the supporting means 11 
among the tables 1, 2 and 3. As for the adhesive sheet S, as 
shown in the enlarged portion P of FIG. 3, such a layer 
structure type adhesive sheet is adopted that an adhesive layer 
A is overlaid on one side of the piece sheet base material SB. 
The longitudinal and width dimensions of the adhesive sheet 
S are arranged to be larger than the maximum dimensions of 
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4 
the wafer W, due to which the adhesive sheet S can be stuck to 
the whole upper-surface of the wafer W. 
As shown in FIG. 2 and FIG. 3, the supporting means 11 

comprises main body case 15 usually opened downward, a 
displacement means 16 disposed in the mainbody case 15 and 
a stacked body supporting sheet 17 provided so as to substan 
tially close the opening of the body case 15. The displacement 
means 16 includes a linear motor M ?xed at the central 
portion of the ceiling wall of the body case 15 and a displace 
ment member 18 ?xed at the top edge of the rod M1 of the 
linear motor M, having substantially the same width dimen 
sion with that of the width direction of the adhesive sheet S 
(perpendicular direction to the paper in FIG. 3). The displace 
ment means 16 is arranged so as to depress the stacked body 
SL from the inner side via the stacked body supporting sheet 
17 when the displacement member 18 extends, and thereby 
the stacked body SL is displaced from the initial ?at shape so 
that the central portion of the adhesive sheet S positioned 
outermost layer (lowest layer in FIG. 3) in a side view 
approaches the wafer W relatively with respect to the both 
side portions thereof. 
The multi joint robot 12, as shown in FIG. 1, includes a 

base portion 25, the ?rst arm 26A through the sixth arm 26F 
disposed on the upper face side of the base portion 25, and a 
holding chuck 27 ?xed at the edge portion of the sixth arm 
26F. The second, the third and the ?fth arm 26B, 26C and 26 
E are respectively arranged rotatably in a planeY, Z, and the 
?rst, the fourth and the sixth arm 26A, 26D and 26F are 
arranged rotatably around the respective axis thereof. The 
multi joint robot 12 is controlled by Numerical Control. That 
is to say, the movement of each joint with respect to the object 
is controlled by numerical information corresponding to each 
joint, and the all movements are controlled by a program. 

The multi joint robot 12 in the present embodiment is 
substantially identical with the one described in the Patent 
Application 2006-1 15106 ?led already by the applicant of the 
present invention, whereby detailed description is omitted 
here. 
The ?rst table T1 forming a placing means is to support the 

wafer W transferred via a conveying arm and the like, not 
shown, and the wafer W is transferred to the second table T2 
via the transferring device 10. Onto the upper face of the 
wafer W (circuit face) transferred to the second table T2, a 
strip-like protective sheet PS is provided via a sheet sticking 
device, not shown, to be stuck. Then the protective sheet PS is 
cut so as to meet the siZe of wafer W, in exempli?cation in 
substantially round shape, and the wafer W stuck with the 
protective sheet PS is transferred to the third table T3 via the 
transferring device 10. The upper surface side of each table, 
T1 to T3, is arranged to have a sucking function of the wafer 
W. 
Next the transferring method is described about the case of 

transferring the wafer W from the table T1 to the table T2. 
When the wafer W supported by the upper face of the table 

T1 is transferred to be placed on the second table T2 via the 
transferring device 10, as shown in FIG. 3, the adhesive sheet 
S supported by the supporting means 11 is positioned to be 
parallel to the wafer W and descends, via the multi joint robot 
12, toward the table T1 in the direction of Z-axis while keep 
ing the parallel condition. In that case, the displacement 
member 18 is extended via the rod M1 of the linear motor M 
so that the central portion of the stacked body SL is protruded 
downwardly from the both sides thereof in a side view (see 
FIG. 4). 
When the outermost layer adhesive sheet S is to be stuck to 

the wafer W supported by the ?rst table T1, as shown in FIG. 
5, the adhesive sheet S is stuck to the waferW from the central 
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portion in a side vieW of the Wafer W, thereafter While the 
supporting means 11 is lowered via the multi joint robot 12, 
the rod M1 is retracted in synchronized motion With the 
movement of the robot 12. Owing to Which the area stuck is 
expanded to the both side up to the situation Where the Whole 
area is stuck (see FIG. 6). And then, When the Wafer W 
transferred and supported to the supporting means 11 side is 
to be transferred to the table T2, the Wafer W is placed on the 
second table T2 While keeping the adhesive sheet Sin hori 
Zontal posture (While the rod M1 of the linear motor M is in 
the retracted position). On that occasion, the second table T2 
starts sucking and holding operation of the Wafer W. There 
after, as shoWn in FIG. 7, While the displacement member 18 
depresses the stacked body SL toWard the side of Wafer W, the 
supporting means 11 is moved upWard in synchronized 
operation With movement of the multi joint robot 12 so as to 
be separated from the table T2, thus peeling operation of the 
adhesive sheet S is performed starting from the both right and 
left sides of the Wafer W toWard the central portion thereof to 
separate the adhesive sheet S and the Wafer W, Whereby 
transferring operation can be completed. 

The upper surface that is the circuit surface of the Wafer W 
transferred to the second table T2 is stuck With a protective 
sheet PS via a sticking device, not shoWn. Thereafter, the 
protective sheet PS is cut in accordance With the siZe of Wafer 
W, and the Wafer W on Which the protective sheet PS is stuck 
is transferred to the third table T3 via the supporting means 
11. In that case, the transferring operation is substantially 
identical With the transferring operation from the ?rst table T1 
to the second table T2 apart from the existence of the protec 
tive sheet PS betWeen the adhesive sheet S and the Wafer W. 

The adhesive sheet S in the outermost layer is utiliZed 
repeatedly if adhesive strength of the adhesive layer has not 
been deteriorated. Once the adhesive strength is deteriorated, 
the adhesive sheet S is peeled off from the stacked body SL to 
emerge a subsequent adhesive sheet S so as to be utiliZed for 
the folloWing transferring operations. 

According to the embodiment as described above, since the 
Whole surface of the Wafer W corresponding to the adhesive 
sheet S is stuck With the adhesive sheet S, even if the Wafer W 
is the ultra-thin type ground doWn to several tens of micron 
meter in thickness, for example, the Wafer W is not suffered 
from any partial load due to suction, Which is the conventional 
disadvantage, moreover in the transferring operation there is 
not any sagging problems in peripheral sides Whereby the 
Wafer can be transferred Without any damage cause on the 
Wafer W Which produces a superior effect than ever. 

In addition, since the adhesive sheet S in the outermost 
layer can be utiliZed continuously in a certain usage limit, 
running cost can be reduced. 

The most preferable arrangements and methods to imple 
ment the present invention have been disclosed so far. The 
present invention, hoWever, is not limited to the above. 

That is to say, the present invention has been illustrated and 
described mainly on speci?c embodiments. HoWever it is 
possible for those skilled in the art to add various modi?ca 
tions, if necessary, to the above-described embodiment With 
respect to shape, quantity, and other detailed arrangement 
Without departing from the technical spirit and the range of 
the object of the present invention. 

Therefore, description disclosed above restricting the 
shape and the like is exempli?ed for easy understanding of the 
present invention, and is not restricting the present invention, 
accordingly description by the names of components avoid 
ing a part of or the Whole restrictions of the shapes and the like 
is to be involved in the present invention. 
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6 
For example, in the above embodiments, the adhesive sheet 

S is illustrated for the case Where the shape thereof is square, 
but the present invention is not limited to that. An adhesive 
sheet With a similar plane shape to the Wafer W may be 
utiliZed. And such an adhesive sheet S that the periphery 
portion thereof is provided With protruded tongues having no 
adhesive layer may be used, Which facilitates the peeling 
operation of the outermost adhesive sheet S one by one from 
the stacked body SL by Way of nipping the tongues. 

Moreover, the plate-like member is not limited to the Wafer 
W but glass plate, steel plate, or resin plate and the like, as 
Well as other plate-like members may be included. And the 
semiconductor Wafer may include silicon Wafer and com 
pound Wafer. 

What is claimed is: 
1. A transferring device that transfers a plate-like member 

among a plurality of placing means on Which said plate-like 
member is placed, comprising: 

a supporting means provided With a supporting face for 
said plate-like member; and a moving means to move the 
supporting means, Wherein said supporting face 
includes a stacked body Which is formed by laminating 
of adhesive sheets so that each adhesive sheet can be 
peeled off mutually, the adhesive sheet having sheet base 
material laminated by an adhesive layer, and Wherein 
said plate-like member is transferred among said placing 
means through sticking and peeling operation of the 
adhesive sheet, Which is outermost layer in said stacked 
body, to and from said plate-like member. 

2. The transferring device according to claim 1, Wherein, 
When the outermost adhesive sheet to be stuck to said plate 
like member suffers from deteriorated adhesive strength, the 
adhesive sheet is peeled off and a subsequent adhesive sheet 
is made to be the outermost adhesive sheet. 

3. The transferring device according to claim 1 or 2, 
Wherein, said supporting face is provided With such dimen 
sions as to be stuck to Whole surface of the plate-like member 
corresponding to the supporting face. 

4. The transferring device according to claim 1 or 2, 
Wherein, said supporting means includes a displacement 
means to displace partially a surface position of said adhesive 
sheet With respect to the plate-like member. 

5. The transferring device according to claim 4, Wherein, 
said displacement means displaces said adhesive sheet, When 
said adhesive sheet is stuck to said plate-like member, so that 
sticking operation is executed from a central portion toWard 
both edge portions in a side vieW of said plate-like member 
synchronously With said moving means. 

6. The transferring device according to claim 4, Wherein, 
said displacement means displaces said adhesive sheet, When 
said adhesive sheet stuck to said plate-like member is peeled 
off from the plate-like member, so that peeling operation is 
executed from both edge portions toWard a central portion in 
a side vieW of said plate-like member synchronously With 
said moving means. 

7. A transferring method for transferring a plate-like mem 
ber among a plurality of placing means for placing a plate-like 
member, comprising the steps of: 

supporting a stacked body of adhesive sheets by a support 
ing means Which are stacked so that each adhesive sheet 
can be peeled off mutually, sticking an adhesive layer of 
an outermost adhesive sheet to a plate-like member 
placed on a placing means, and supporting the plate-like 
member; moving said supporting means to a side of 
other placing means and placing plate-like member on 
the placing means; and subsequently, transferring the 
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plate-like member through peeling of the outermost 
adhesive sheet from the plate-like member. 

8. The transferring method according to claim 7, Wherein, 
When the outermost adhesive sheet to be stuck to said plate 
like member suffers from deteriorated adhesive strength, the 
adhesive sheet is peeled off and a subsequent adhesive sheet 
is made to be the outermost adhesive sheet. 

9. The transferring method according to claim 7 or 8, 
Wherein, When sticking said adhesive sheet to the plate-like 

8 
member, sticking is executed from a central portion toWard 
both edge portions in a side vieW of the plate-like member. 

10. The transferring method according to claim 7 or 8, 
Wherein, When transferring said plate-like member, the adhe 
sive sheet stuck to the plate-like member is peeled off from 
both edge portions toWard a central portion in a side vieW of 
the plate-like member. 

* * * * * 


